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EXECUTIVE SUMMARY 
 
Background 
 
This is the final report of a project funded under the European Commission Phare Programme 
to undertake a detailed study of waste retrieval and disposal options at the Püspökszilàgy 
Radioactive Waste Treatment and Disposal Facility (Project Reference HU0111-02). The 
work was undertaken by Serco Assurance, RWE Nukem, TS Enercon, and expert consultants 
working under contract to these organisations. The efforts of PURAM and its staff in providing 
information for this work are gratefully acknowledged. 
 
Institutional radioactive waste generated in Hungary is disposed of at the Püspökszilàgy 
Radioactive Waste Treatment and Disposal Facility. During the 1990s several safety 
assessments of the facility were undertaken supported by funding from Phare and Hungarian 
resources. The studies highlighted concerns about the long-term safety of the facility, since 
some scenarios, notably those related to inadvertent human intrusion, are predicted to give 
rise to substantial doses to members of the exposed populations. This highlighted the need 
for actions to improve the long-term performance of the facility, particularly by removing some 
or all of the long-lived and high activity spent sources. In addition there will be a need to 
dispose of future arisings of institutional radioactive waste in Hungary; this would be most 
appropriately performed at Püspökszilàgy if the radiological and volumetric capacity of the 
capacity were acceptable. 
 
The objective of the present study was to establish the nature of any retrieval and remediation 
operations to be undertaken, to determine what materials can or should be removed from the 
facility, to define a waste processing route with a conceptual design for the plant, and to 
establish an outline programme. 
 
The project considers remediation of the A-vaults only. The C vaults and B and D wells are to 
be considered in a separate exercise. 
 
 
Inventory and dose information 
 
Data on the radionuclide inventory of the repository, the chemical and physical characteristics 
of the wasteforms, and the doses associated with individual waste packages were key inputs 
to this study. The available inventory data ware reviewed, and dose information collated. The 
inventory data used in the present study were  based on a revision and update of information 
from the previous Phare study (99-0167). Dose information was drawn from two sources: 
dose data on individual waste packages, and dose measurements made when two of the A-
vaults were opened for inspection.  
 
The review of inventory data resolved some issues with the radionuclide inventory used in the 
previous Phare study. This has resulted in a significant decrease in the estimated inventories 
for a number of key radionuclides, amongst them 14C, 60Co, 99Tc, 210Pb, 238U and 238Pu. 
Information on the chemical and physical properties of the wasteforms have been collated. 
Wasteform and inventory data are available on a vault-by-vault basis. 
 
Analysis of the available data has shown that the β-γ dose rates on the bulk of the items in 
the repository are relatively modest; 86% are associated with dose rates less than 1 mGy h-1, 
and less than 2% with doserates in excess of 100 mGy h-1. These observations, which are 
supported by dose rate measurements made when two vaults were opened for examination, 
suggest that external dose is unlikely to be a major issue during any recovery operations. 
 
 
Framework for decision-making 
 
The options for the future management of Püspökszilàgy were developed and  assessed 
using a formal methodology based on multi-attribute analysis. The systematic approach 
enjoined by this methodology ensured consistent and thorough assessment of possible 
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options, and ensured transparency in the decision-making process and auditability of the 
outcome.  
 
Options for the remediation of Püspökszilàgy were considered in three groups: 
• Administrative approaches: extended institutional control, extensive recording of 

information about the site in local and national archives, and erection of a permanent site 
marker. 

• Improved isolation of the site from the environment by construction of an engineered clay 
cap, perhaps coupled with the construction of curtain walls to divert groundwater flow; 

• Recovery of wastes of safety significance. Four options for the quantity of waste 
recovered were considered, based on ease of access to individual vaults and ease of 
identification of specific inventory items. 

 
The options considered are not mutually exclusive, and allow the construction of a final 
strategy by combining options from different groups if desired. 
 
These options were assessed against ten criteria covering: 
• Radiological and non-radiological risks to public and workforce during implementation of 

the option; 
• Post-closure performance of the repository; 
• Non-radiological environmental impact;  
• Project risk and timescales; 
• Socio-political acceptability; 
• The potential for the disposal of future arisings of institutional wastes. 
 
 
Post closure performance assessment 
 
Satisfactory post-closure performance is an essential requirement for any future strategy for 
the management of Püspökszilàgy. Scoping calculations were undertaken to assess the 
performance of the repository in terms of dose to man under current arrangements, and under 
each of the remediation options. Three sets of scenarios for dose uptake were considered: 
• Human intrusion (both direct dose to workers and the subsequent use of land for 

agriculture; 
• Natural disruption of the repository, withy and without subsequent dispersion of the 

wastes; 
• Transport of radionuclides in groundwater followed by their uptake in the food chain. 
 
The effect of the administrative options is to delay the earliest time at which the human 
intrusion scenarios become credible. Current plans are for institutional control for 100 years 
after repository closure. Doses to excavation workers fall only slowly after this point, and the 
effect of the administrative options here is small. Doses from agricultural use of the land fall 
significantly between one and three hundred years post closure to values of the order of 
10-3 Sv – close to the doses to excavation workers. 
 
Improving the isolation of the facility from the environment affects primarily the transport of 
radionuclides in groundwater. Construction of an engineered cap is predicted to reduce 
rainwater ingress, and hence the quantity of radionuclides leached from the facility. In the 
presence of an engineered cap, doses from groundwater pathways are estimated as being of 
the order of 10-6 Sv. These doses are judges as being well below the level of concern; the 
addition of curtain walls would quite possibly reduce the doses further, but it is far from clear 
that further reduction would be valuable to the safety case. 
 
Recovering wastes of safety significance would not markedly affect the inventory of those 
radionuclides of importance in groundwater pathways. The waste recovery options do, 
however, affect the estimated doses through human intrusion and natural disruption. As the 
inventory is reduced by recovery of wastes, there is a steady reduction in the doses estimated 
for these scenarios. There is no evidence for a step improvement as one group of wastes is 
removed from the repository. 
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The effect of projected future disposals at Püspökszilàgy on post-closure performance were 
assessed. Te radiological impact of these disposals is small compared with that of the 
existing inventory, or of the inventory after recovery of safety-significant wastes. The limitation 
on future disposals at Püspökszilàgy is therefore likely to be one of volumertic rather than 
radiological capacity. 
 
 
Selection of final strategy 
 
The options were considered at a moderated decision workshop bringing together UK and 
Hungarian expertise. The assessment showed that each of the option groups would add 
value to a final strategy: 
• Waste recovery options improve post-closure performance from the perspective of human 

intrusion and would allow further disposals to the Püspökszilàgy site by freeing volumetric 
capacity. Waste recovery should be limited to vaults with no or little concrete backfill, as 
the risks to workers associated with recovering wastes from backfilled vaults was 
considered to outweigh the benefits to be gained. 

• Improved isolation would provide marked reductions in doses to man through 
groundwater pathways fro radionuclide transport. The doses predicted after preparation 
of a properly engineered cap were regarded as so low that there was little merit in further 
reducing them by constructing a curtain wall. 

• The administrative options provide two particular advantages: 
o Increasing the period of active surveillance of the site helps to ensure that 

other measures have been properly implemented and would allow for 
remedial action if this were necessary. 

o Active control of the site would eliminate the possibility of exposure of a high 
activity source uncovered immediately after repository closure. This event 
has very low probability, but would be of high consequence. 

 
The strategy selected for the A-vaults at the Püspökszilàgy facility is therefore: 
 
Recover wastes from vaults containing less than 10 m3 of concrete backfill. Remove materials 
of safety significance and store on site pending disposal elsewhere. Condition other materials 
as necessary, including the application of low-force compaction where appropriate, and return 
to the vaults. Further institutional wastes appropriate for disposal in a near-surface facility are 
buffer-stored on the Püspökszilàgy site pending appropriate conditioning and disposal using 
the space created by conditioning recovered wastes. After filling, vaults are backfilled with 
concrete, ensuring that all space between and above the waste packages is filled. The vaults 
which are already backfilled are subjected to any remedial action needed to ensure that the 
backfilling for these vaults meets the same standard as the newly backfilled vaults. 
 
When the facility is closed, construct an engineered clay cap above the vaults. 
 
Maintain active institutional control of the facility for 150 years after closure. Ensure that full 
information on the location. construction and inventory of the facility is lodged in local and 
national archives. Erect a permanent site marker. 
 
 
Implementation 
 
The part of the strategy involving recovery of the wastes, sorting, removal of sources and 
other safety critical wastes, will be undertaken in the short to medium term, and has been 
elaborated into a concept plant design.  
 
It is proposed to deal with the vaults four at a time. After removing any soil covering, the 
vaults will be covered by a temporary containment, maintained at reduced pressure by 
ensuring 5 air changes per hour. The concrete slabs covering the vaults will be lifted clear, 
and the wastes recovered with an hydraulic arm capable of deploying grabs suitable for 
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bagged waste, small dense items and loose debris. Any concrete in backfilled vaults will be 
removed with a mechanical breaker. 
 
Recovered wastes will be overpacked for transport to the Waste Management Facility, which 
will include a contained area for managing the wastes. The essential process steps are: 
• Unpack the waste; 
• Sort to identify those wastes to be permanently removed from the A-vaults; 
• Characterise wastes to be returned using simple techniques such as gamma 

spectrometry; 
• Subject compactable wastes to low force compaction; 
• Repack wastes; 
• Return to vaults for disposal. 
 
It is intended to undertake a demonstration project in which four vaults, including one 
containing some backfill, are dealt with. This will be essential to ensure that details of the 
programme are correctly worked out in advance of committing to a the complete recovery 
strategy. The estimated timescale for this demonstration project is 28 months, and the 
estimated cost 1.5 million Euro. A preliminary estimate for the cost and timescale for the 
entire strategy can be obtained by scaling appropriate elements of the project plan and cost 
breakdown. More satisfactory estimates will, of course, be possible when the costs and 
timescales given here have been reviewed in the light of experience in the demonstreation 
project. 
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